ABSTRACT -The leaf-feeding species Syntermes molestus and S. spinosus are two dominant termite species in Reserva Ducke in Central Amazonia; two other species (S. aculeosus, S. longiceps) exist in the area. All species except S. aculeosus were also found in urban areas. The workers of S. molestus and S. spinosus have average body dry weights of 4.5±0.2 and 13.1±1.4 mg, and the weight of their soldiers is 8.2±0.2 and 51.0±1.7 mg, respectively. Therefore, S. spinosus is among the largest termites of the world. In both species, fresh weight is about 4.7 higher than dry weight (a wider relation than in other termite species). The biomass of the previous assessments of the total termite biomass by about 36-45%, to a value of 3.0-3.5 g m -2 . (peso seco; estimativa indireta), o que eleva estimativas anteriores da biomassa total de térmitas em cerca de 36-45%, a um valor de 3,0-3,5 g m -2 .
INTRODUCTION
Body size and mass are important features of an animal species which determine its metabolic performance within allometric relationships (Peters, 1983) . On the ecosystem level, individual numbers and body mass allow one to determine the "biomass density" of a species (g rrr 2 , kg ha' 1 ) which is a better indicator of its relative importance in the energetics of the ecosystem than density alone. In spite of the great importance of termite communities for the cycling of nutrients and energy in tropical rain forests, obtaining reliable estimates of their biomass has so far been impossible because of the dispersed nature of their populations (Martius, 1994) . Especially those species which have their nests deep in the soil have very likely been underestimated in previous assessments.
The termite genus Syntermes consists of comparatively large species, which live in subterranean or epigeal nests and feed on leaf and grass litter. This genus, of which 23 species are known, occurs only in South America (Constantino, 1995) . Syntermes species are the most dominant members of the guild of leaffeeding termites in South America, and they are very abundant in rainforests (Bandeira 1991) . The nests of Syntermes species can be totally subterranean, the only visible trace being the nest entrances on the soil surface. Those nests can extend to at least 3 meters depth into the soil, which makes the assessment of their populations very difficult (Emerson, 1938; Constantino, 1995; Mill, 1994 in lift.) . I report on the occurrence of several Syntermes species and on the body mass and biomass of the two most abundant species in the "Reserva Florestal Adolfo Ducke", a forest reserve near the city of Manaus, in Central Amazonia. I use this information and literature data to estimate the population biomass of the two species.
MATERIAL AND METHODS
Workers, soldiers and alates of termites of the genus Syntermes were manually collected between 1991 and 1994 during nocturnal excursions to the Central Amazonian rain forest reserve "Reserva Florestal Adolfo Ducke" and in pitfall traps (soldiers, workers) and light traps (alates) set up in the reserve. All termites were preserved in 70% alcohol and deposited in the Invertebrate Collections of INPA, Manaus. For the determination of individual weight, termites of both species were collected on 20-VII-1994 in the forest; the fresh weight of individual termites was determined immediately after transferring them to the laboratory; their dry weight was determined after keeping them at 104°C for four days.
RESULTS AND DISCUSSION
Occurrence. Four Syntermes species were found in the Ducke reserve: Two smaller species, Syntermes molestus and S. longiceps, and two very large species, S. spinosus and S. aculeosus. Both S. molestus and S. spinosus are very abundant and are easily encountered at night (only sometimes during daytime) foraging on the forest floor (cf. Apolinário, 1993 ; Syntermes spinosus misidentified as S. "chaquimayensis"). The other two species are rare; only one worker and some alates have been recorded of & longiceps in Central Amazonia over several years (Apolinário, 1993; Constantino, 1995;  cf. also Tab. 1). S. molestus and S. spinosus swann also in urban areas, e.g., in the city of Manaus, where alates have been repeatedly captured in light traps (Tab. 1; Martins unpubl.). Their nests may be found in urban areas where trees provide shadow, e.g., in the park-like secondary vegetation of the INPA campus. The latter species was found nesting in clayey and also in sandy soil (campinarana). S. longiceps has also been found swarming at the INPA campus (Tab. 1). (Martius & Ribeiro, 1997) . The fact that the body mass of all species in the central Amazonian termite population spans two orders of magnitude (mass classes of 0.1 mg to tens of mg) is important for the determination of metabolic rates of the termite population (e.g., respiration rate; cf. estimates in Martius, 1994) , because it does not allow the use of an average body weight for the termite population.
Individual fresh weight is, on average, 4.72 times the dry weight (range 4.1 -5.1), indifferent of the species. The freshto-dry-weight ratio found in Syntermes' spp. is much higher than that found for other species. For example, Martius (1989) found FW = 3-DW inNasutitermes macrocephalus; Wood & Sands (1978) assumed an average of FW = 4-DW for termites.
In the lack of data on nests or individual density of both species, two approaches based on different literature values are used to assess the biomass of the populations of both species. One approach ("from colony size" in Tab. 3) uses the estimates of Mill (1984) of nest and individual density of S. molestus and S. spinosus in terra firme forest on Ilha de Maracá, Roraima State, Northern Brazil. Density (ind. nr 2 ) was calculated from this author's information of nest density (nests ha ! ) and number of individuals Table 3 . Estimation of population size of two leaf-feeding per nest. The other estimate ("from foraging activity" in Tab. 3) uses Barbosa's (1993) estimate of the number of foraging groups per transect and the number of individuals per foraging group in both species in Reserva Ducke. This information was used to calculate the number of individuals participating in foraging groups on the soil surface (in ind. nv 2 ). In both estimates, the numeric caste proportions determined by Mill (1982) were used. The original data and the derived estimate of population size are shown in Table 3 .
The determined mass of the forag- Constantino, 1995) ing parties (55.2 mg. nr 2 ) is only 5.5% of the determined total biomass (1005.4 mg. nr 2 ) of these two species (Table 3) . This may be a result of the fact that at any given time only part of the colony was active on the surface. In terms of individual numbers, foraging termites (9.1 individuals nr 2 ) accounted for 19% of the total termite population (47.7 individuals nr 2 ). This value is low when compared with data given in Petersen & Luxton (1982) , according to which 70-96% of the individuals of nest-building termites may be found foraging outside the nests. However, as the population estimates are from Ilha de Maracá, and foraging party size was determined in Reserva Ducke, these values may also reflect differences in population size between these sites which are about 1000 km apart.
The calculated biomass of 1 g nr 2 for both populations (Table 3) means that the relatively conservative estimate of total termite biomass given in Martius (1994) of 2.0-2.5 g m 2 may be raised to 3.0-3.5 g nr 2 . This corresponds to a living biomass of 14-17 g m; 2 , due to the higher conversion factor found in the present study. Therefore, leaf-feeding Syntermes species may account for 36-45% of the total population of termites living on the ground of these forests. Basing estimates of termite populations on evaluations of the upper soil strata only may therefore be insufficient.
